Enteric organisms such as Salmonella or Shigella uncommonly cause serious infections in the neonate with a possible fatal outcome. Signs and symptoms may mimic a "surgical acute abdomen," and misinterpretation may lead to a presumptive diagnosis of midgut volvulus or necrotizing enterocolitis. Our report on a 2-day-old neonate with unrecognized Salmonella enteritidis sepsis will emphasize the aspects of clinical presentation, microbiology, and the transmission route of this infection.
CASE REPORT
A 2840-gm girl was born at term after an uneventful pregnancy. At 2 days before birth, the 26-year-old mother suffered from fever and slight diarrhea. Rupture of membranes occurred 14 hours before vaginal delivery. The infant did well until 24 hours after birth, when there was a rapid deterioration. Within a few hours the baby developed progressive abdominal distension, high gastric residuals, and bilious vomiting. She frequently passed large amounts of blood-streaked stool. A plain abdominal radiograph demonstrated a nearly gasless abdomen. Ultrasound examination of the abdomen revealed free fluid and distended small bowel loops with a thickened wall. After initiation of fluid replacement and parenteral antibiotic therapy (ampicillin, gentamicin) the baby was transferred for surgical treatment with the tentative diagnosis of midgut volvulus or necrotizing enterocolitis.
On arrival, the child was noted to be lethargic, irritable, and whimpering. The abdomen presented extremely distended and tender with a widespread erythema, prominent veins, and edema. Auscultation revealed a totally silent abdomen.
Laboratory data showed persistent severe metabolic acidosis and clearly elevated C-reactive protein (12.5 mg/dl [Ќ 1.0 mg/dl]). The white blood cell count was 2300/mm 3 ; the platelet count was 62,000/ mm 3 but decreased to 22,000/mm 3 within a few hours. Hematocrit dropped from 34% to 24% as a result of continuous rectal bleeding. A coagulation profile demonstrated severe disturbance in all parameters. Lumbar puncture showed 17 leukocytes (10 polymorphonuclear leukocytes), 34 red blood cells per cubic millimeter, and a positive albumen test. No organisms were to be seen on Gram stain. Samples of blood, cerebrospinal fluid, and urine were sent for culture.
Due to the patient's deteriorating condition, we planned an exploratory laparotomy with the intention of ruling out midgut volvulus. However, increased efforts in resuscitation could not prevent the fatal outcome and the baby died before surgery because of progressive septic shock.
Autopsy revealed acute hemorrhage gastroenteritis and diffuse fibrinous peritonitis. The mucosa of the entire gastrointestinal tract were edematous and erythematous with dispersed areas of fresh hemorrhage. A septicemic enlarged spleen and bilateral severe bronchopneumonia could be demonstrated. Dissection of the brain revealed several walnut-sized areas of colliquation that were localized in both frontal lobes and in the left-side occipital region. Histologic examination confirmed these areas to be fresh abscesses. The cultures taken from the blood, spleen, peritoneum, and brain showed S. enteritidis group D (antigen 1, 9, 12; g, m; phage type 4). The antibiogram that was obtained postmortem showed a sensitivity pattern to ampicillin and gentamicin. The same organism was found in cultures from the mother's stool and in rectal and vaginal swabs. Therefore, this infection was clearly the result of colonization from the maternal genital tract.
DISCUSSION
An acute abdomen in the neonate is mostly based on gastrointestinal obstruction, necrotizing enterocolitis, or a catastrophic vascular event (e.g., midgut volvulus). Several other urgent nonsurgical conditions may mimic a surgical acute abdomen (inborn errors of metabolism, endocrinological disorders, and early onset sepsis). The decisionmaking process requires skillful reflection and examination, particularly when the child deteriorates rapidly. 1, 2 There are reports about misinterpretation of clinical signs and symptoms and subsequent inadequate surgical procedures in neonates with early onset sepsis. International Perspective
Therefore, the diagnosis of early onset sepsis in a neonate is one of the most demanding and most important tasks of the pediatrician. 1, 3 The infant becomes colonized with microorganisms from the maternal genital tract after rupture of membranes and onset of labor. 5, 6 Once the infant has been infected, various risk factors may influence the severity of illness in an individual infant (gestational age, duration of rupture of membranes [Ͼ18 hours], chorioamnionitis, maternal fever, and maternal colonization with group B streptococci). 5 Microorganisms predominantly reported in early onset sepsis are group B Streptococcus, Escherichia coli, Listeria monocytogenes, Haemophilus influenzae, Enterococcus species, Staphylococcus aureus, and Klebsiella pneumoniae.
Differential diagnosis should also take into consideration infection with other enteric organisms (e.g., Salmonella, Shigella, and Clostridium difficile). 3, 4, [7] [8] [9] For instance, typhoid fever or sepsis due to nontyphoid Salmonella seems to be a problem of increasing significance, even in developed countries. All Salmonella serotypes are capable of producing a septicemia or typhoid-like picture. 10 Infected infants demonstrate a highly variable clinical picture ranging from asymptomatic carrier to severe bloody diarrhea, bacteremia, and sepsis. 11, 12 A severe course of the disease may mimic an acute surgical abdomen and lead to a presumptive diagnosis of midgut volvulus or necrotizing enterocolitis. 13, 14 It is a fact that the incidence of nontyphoid Salmonella infection is greater in the first year of life than at any other time. 7, 15 A disproportionately large number (25% to 40%) of infected infants younger than 1 year manifest bacteremia, with a peak incidence at 3 to 5 months. 8, 15, 16 The incidence of Salmonella bacteremia with subsequent clinical sepsis in infants of Ͻ2 months of age varies in different studies (5% to 10%). 7, 8 Along with the most common presentation of Salmonella infection, ϳ3% to 5% of patients develop focal extraintestinal infections. Again, infants of Ͻ3 months of age are at greater risk for this severe course of the disease, even without apparent toxic symptomatology. 12, 17 Extremely rare intracranial manifestations (e.g., brain abscesses and subdural empyema) can develop without demonstrable meningitis. 18 We must appreciate the fact that misleading normal results of a diagnostic lumbar puncture can be often seen in a brain abscess. Appendicitis, cholecystitis, peritonitis, cutaneous abscesses, bronchopneumonia, empyema, and osteomyelitis are other reported localizations of metastatic infection. 12, 17, 18 Salmonella infection in the neonate is usually acquired by transmission through colonization during passage through the birth canal. Therefore, the mother must be the carrier or currently infected with Salmonella. Cultures from the mother's cervix, stool, and vaginal swabs were positive in cases of neonatal infection. 9, 19, 20 Incubation time may be Ͻ12 hours and is usually only ϳ48 hours, although it could be Յ7 days.
However, intrauterine Salmonella typhi or nontyphoid Salmonella infection during second trimester of pregnancy is known to be associated with a high incidence of fetal loss. 21, 22 Transplacental transmission at the end of pregnancy has been reported when a premature baby died 4 hours after birth from septic shock. S. enteritidis was cultured from the blood and swabs of the premature infant and from the placenta and uterus. 23 In some cases, Salmonella infection of a neonate resulted from contact with the postnatal environment. 15 Although Salmonella gastroenteritis is a self-limited illness in healthy children, mortality is reported to be high in neonates, especially when S. enteritidis is the infecting organism. 15 Some authors report a mortality rate of Յ58%, particularly in infants with sepsis and meningitis. 22 In view of this experience, we suggest appropriate antibiotic treatment in any case of suspected neonatal infection with Salmonella or other enteric pathogens. Alteration in the mode of delivery should be considered in the case of known maternal infection with Salmonella.
In conclusion, infection with enteric organisms (e.g., Salmonella, Shigella) should be included in the differential diagnosis of newborns presenting with shock, bloody diarrhea, and abdominal symptoms, along with necrotizing enterocolitis and midgut volvulus. Careful investigation, early recognition, and an open mind are indispensable for the neonatologist and pediatric surgeon to avoid misdiagnosis and inadequate or inappropriate intervention and management.
